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[Translator's Note: Original Russian was very blurred. Guesses and other uncertainties marked
by [?] when appropriate. ]

U“ign ‘?ﬁ‘“’iﬂ SPECIFICATION a1 1002514
st
Republics OF INVENTOR'S
CERTIFICATE
[State Seal] (61) Inventor’s certificate of addition —
(22) Applicd November 9[7], 1981 (51) Int. al
(21) 3352116/22-03 with the attachment " E 21D[7} 29/10
of application No. -
USSR State Committee (23) Priority -
on Inventions and Discoveries :
. Published March 7, 1983, Bulletin
No. 9 . :
Publication date of specification (53) UDC 622.2494
January[?} 7, 1983[7] - (088.8)
(72) Inventors V. 7. Masich{?], A. A. Tsybin, A. A. Gaigorovskiy[?], [illegible], and V. V.
fillegible, might be Toropynin]

(71) Applicant All-Union [ﬂleg:’ble line]Scientific-Research Institute of Drilling Technology

(54) ADEVICE FOR PLACING A PATCH IN A WELL
1

The invention relates to drilling and operation of oil and gas wells, and specifically to
devices that can be used for sealing locations of damage to the casing or a fluid loss zone. -

A device is known for placing a patch in a casing, including a [illegible, might be
corrugation or corrugated] patch and {illegible, might be "securing at the lower end"]
[illegible] hydraulic coring head [illegible, might be "with guide [illegible] and conical ram"]

[1]. | | | |

However, the use of the aforementioned device is associated with significant
difficulties in the manufacture of the corrugated pipes for the patch and placing the patches
downhole. The latter is explained by the fact that if the strength of preliminary bonding of the -
patch to the string is insufficient, during pulling the corrugated patch [illegible] may shift and
the location of the damage will remain unsealed.

The device closest to the invention is a device for placing a patch in a well that
includes a hollow perforated body with an elastic tubular element secured thereon, a patch to.
be expanded, and a
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locking assembly to keep the patch from moving longitudinally [2].

. A disadvantage of that device is the poor reliability in operation, associated with
problems in the design of the patch locking assembly. This may lead to incomplete pressing of
the patch and jamming of the entire device in the well.

The aim of the invention is to improve the reliability of operation of the device.

The aforementioned aim is achieved by the fact that in the device for placing a patch
downhole, including a hollow perforated body with an elastic tubular element secured thereon,
a patch to be expanded, and a locking assembly to keep the patch from moving longitudinally,
‘the latter is implemented as spring-controlled stops and a bushing secured within the body by

+shear pins, with a seat for a ball that will be dropped and recesses on the outer surface, where
the body has radial through holes for disposition therein of the spring-controlled stops,
mounted in the plane of the recesses in the bushing.

Fi ig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the A—
A section in Fig. 1;
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Fig. 3 shows the B—B section in Fig. 1; Figs. 4 and 5 show the device in the working
position; Fig. 6 shows the same, after the work is completed.

The device (Fig. 1) consists of a composite hollow perforated body 1 with an elastic
tubular element 2 slipped onto it. On top of elastic element 2 is placed the patch 3 to be
expanded, fabricated from corrosion-resistant metal having the required strength and elastic .
properties, such as stainless steel.

Elastic tubular element 2 is secured to body 1 with the help of sleeve coupling 4. In the
upper portion of body 1, there is a thread for joining [illegible] 5. The lower portion of the
composite body, having radial holes a and b, [two illegible words] cap 6 with calibrated orifice
C. .
The locking assembly to keep patch 3 from moving longitudinally is implemented as
-bushing 7 with seat d, recesses e and [illegible-2 words] f on the outer surface. Stops 8, -

provided with springs 9, are disposed in through holes 4 of body 1. Patch 3 is supported[?] on
stops 8 as the device is lowered downhole. Bushing 7 is restrained from unintended movement
by shear bolt 10. Shear member 11, mounted in the lower portion of body 1, serves as a limit
stop to limit movement of bushing 1.

The device operates as follows.

After the device is lowered downhole on drill pipes or tubing to the required depth,
ball 12 is tossed into the pipe and lands in seat d of bushing 7, and closes off the central
channel therein (Fig. 4). Under the action of the pressure of the injected fluid, elastic element
2 expands and makes contact with patch 3. When a certain pressure is reached in the internal
cavity of the pipes and elastic element 2, patch 3 is deformed and squeezed against the wall of
the well, sealing off the location of damage to the casing or the fhiid loss zone. In the case -
when damage to the casing is to be repaired, at the ends of sleeve 3, rubber packing rings are
placed in the bores to ensure leaktlghtness of the patch.

: . After the section of patch 3 in contact with the working part of elastic element 2 has
. been squeezed against the wall of the well, the pressure of the fluid in the pipes is increased up-
to the value at which shear bolt 10 fails. Then bushing 7 moves downward as far as it will go

toward shear _
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member 11 (Fig. 5). Premature shearing off of member 11 on movement of bushing 7 is
prevented because throttling of the fluid displaced from body 1 by moving bushing 7 through
calibrated orifice b in cap 6 creates a hydraulic shock absorber, which ensures smooth
movement of bushing 7 without jarring. In this position of bushing 7 (Fig. 5), recesses e are
against stops 8. Under the action of springs 9, stops 8 move inside body 1 and drop into
recesses e of bushing 7 (Fig. 5). In order to deform and tightly squeeze the lower part of patch
3 against the wall of the well, the pressure in the pipes is released, elastic tubular element. 2
takes on its original shape, then the device is lowered by a certain amount. By heating the fluid
in the pipe and raising its pressure up to the known limit, the lower part of patch 3 is
deformed. After the operation of placing the patch is completed and before lifting the tool to
the surface, the pressure of the fluid in the pipes is raised until bolt 10 shears off, at which
point bushing 7 moves to the extreme lower position (Fig. 6). Slot £ in bushing 7 matches
radial hole a in body 1 and the inner cavity of the pipes communicates with the casing string—
borehole annular space, which ensures draining of the tubes when the tool is lifted. Stops 8.
remain in a position for which the tool can be lifted unhindered to the surface. The device is
prepared for carrying out the next operations of placing patches downhole by moving bushing
7 to the extreme upper position and replacing shear members 10 and 11 with new ones. For
convenience of assembly, member 10 can be mounted in body 1 under bushing 7.

Patch 3 is restrained during lowering of the tool downhole with the help of the
assembly (elements 7-9) disposed in the lower portion of body 1 (Fig. 1), being the optimal
embodiment. In addition to the aforementioned, two assemblies may be used, identical in
design and disposed in the upper and lower portion of body 1. An embodiment of the restraint
of sleeve 3 is also possible for which the described assembly is used, disposed in the lower
part of the body, and the breakable pin that locks sleeve 3 is disposed in its upper part.
Fracture of the pin and release of sleeve 3 may be accomplished either by deformation of .
elastic element 2 or by moving bushing 7.
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Use of the proposed device makes it possible to improve the reliability of operation for
elimination of leaks in the string or a fluid loss zone by preventing poor quality bonding of the
patch of the device to the walls of the well. Furthermore, it eliminates the need to fabricate
expensive corrugated patches on special equipment.

Thus the technical and economic impact from using the proposed device [several
illegible words), consumed in elimination of leaks in the string or a fluid loss zone [illegible]).

Claim

A device for placing a patch in a well, including a hollow
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perforated body with an elastic tubular element secured thereon, a patch to be expanded, and
a locking assembly to keep the patch from moving longitudinally, distinguished by the fact
that, with the aim of improving its reliability in operation, the locking assembly to keep the
patch from moving longitudinally is implemented as spring-controlled stops and a bushing,
- secured within the body by shear pins, with a seat for a ball that will be dropped and recesses
on the outer surface, where the body has radial through holes for disposition therein of the
spring-controlled stops, mounted in the plane of the recesses in the bushing.

Information so_urcés considered in the examination
1. US Patent No. 3179168, cl. 166-14[?], published 1965.
2. US Patent No. 3111991, cl. 166-14[?], published 1963 (prototype).

TRANSLATOR'S NOTE: _
Cyrillic letters are placed on these figures to identify certain parts, but the blurred copy made -
it impossible to locate most of them for translation. Here is a key for the Russian letters and
their English equivalents used in the translation of the text:

a8a8c2de
a b c de f

[figures under columns 5 and 6]

[see Russian original for figure]

[see Russian original for figure]
Fig. 1 A-4
c[?]
/i

Fig. 2
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[see Russian original for figure]

[see Russian original for figure]
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